PEDESTRIAN TRAVEL CHARACTERISTICS 

Gary E. Maying, Office of Highway Planning, Federal Highway Administration 
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uossibility for a significant number of walking trips exists. Analyses of the pedestrian 
Haia are included in this report. 

The survey in Southwest Washington is supplemented by data from the Nationwide 
Personal Transportation Study conducted by the Bureau of the Census for the Federal 
Highway Administration. Data on those walking to work cross-classified by household 
characteristics were available. 

SOUTHWEST WASHINGTON PEDESTRIAN TRAVEL SURVEY 

The major objective of the pedestrian survey was to determine distributions of walk- 
ing trip distances by day, purpose, age, and sex. Attitudes toward walking and bicycling 
were also investigated. These data should be important for planning community services 
for various age groups. 

Procedures 

The survey was conducted in two residential developments in the southwest area of 
Washington, D.C. One development was River Park Mutual Homes, a cooperative con- 
sisting of two high-rise apartment buildings with 384 units and a group of 134 townhouses. 
The residents are primarily professionals. The other development, Channel Square, is 
adjacent to River Park and is a subsidized moderate-income rental complex consisting 

of a high-rise apartment of 128 units and 75 townhouses. 

A sample of one in three households was selected for interviewing in the River Par 
development. Because of lower response rates in lower income households, it was de- 
cided to increase the sample rate in Channel Square to one in two households. 

Data were collected for four days, Saturday through Tuesday, to show weekend and 
weekday characteristics. A pre-sample showed that this was feasible. 

Several factors affecting trip length were included in the questionnaire. Trip dis- 
tances for males and females would be expected to be different because of physical 
capacity and because of safety considerations. Age was also considered to be an im- 
portant factor. In order not to force a person to give his specific age, he was asked to 
indicate his age group. The trip purpose was asked to determine differences in trip 
length by purpose. The estimated number of blocks for each trip was asked and also 
the location so the distance could be checked if it was not given. Household data such 
as number of adults, number of children, and number of automobiles were asked for 
comparison with trip-making. Factors were indicated that might affect the decision 
to walk. Attitudes toward bicycling were also asked. 

A cover letter and questionnaire were left at each sampled household on Tuesday 
evening, November 3, 1970, asking for walking trips for the previous four days, Satur- 
day through Tuesday. 

With one follow-up letter, the response rate was 35 percent overall. As expected, 
the response rate from Channel Square was lower than in River Park-25 percent com- 
pared to 43 percent. 

Results 

In all, 294 walking trips were reported from the survey. Figure 1 shows the cumu- 
lative trip length distribution of all trips; 89 percent of the trips are less than 1 mile, 
and 50 percent are less than 1,600 ft. 

Walking trip lengths by age group are given in Table 1. A chi-square test of signifi- 
cance was used to check for differences in trip length by age group. The hypothesis 
tested is that the distributions of trip length are the same for all age groups. Table 2 
shows the contingency table for the chi-square analysis. The value of chi square as 
calculated by the formula * 2 = (O - E) 2 /E is 20.39. The chi-square value at the 0.05 
level of significance with 10 degrees of freedom is 18.3. Therefore, the hypothesis 
can be rejected. By rejecting the hypothesis, there are only 5 chances in 100 of being 
Wrong. Although the trip length distributions by age are significantly different, the 
three curves cross over in Figure 2, which indicates no clear relationship between 
trip length and age. 
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Table 3 gives the relationship between sex and trip length. As anticipated, male 
trip lengths were longer than female trip lengths (Fig. 3). A chi-square analysis was 
used to test the hypothesis that the two distributions were the same. The value of chi 
square was calculated to be 28.12. Entering the chi-square table with 8 degrees of 
freedom, it was determined that the hypothesis could be rejected at the 0.005 level 
of significance. The difference between distributions of trip length made by males 
and females is somewhat influenced by the relatively long work trips made by men. 

Table 4 gives the trip length by purpose. Although there is quite a bit of scatter in 
the figures, relative trip lengths by purpose can be determined. It must be emphasized 
that trip lengths by purpose are affected by the location of services in the Southwest 
area. The shortest trip lengths were to board a mode of transportation outside the de- 
velopment (bus, car, taxi). The longest trips were to work. 

Figure 4 shows the trip purpose distribution for all days combined. Shopping repre- 
sents about half of all trips. The second most frequent trip purpose was outdoor 
recreation. 

Trip purpose by day of week as given in Table 5 shows some interesting results. 
Three-fourths of all trips on Saturday were for shopping, primarily grocery shopping. 
Shopping trips on Sunday, Monday, and Tuesday were just over a third of all trips on 
those days. On both Saturday and Sunday outdoor recreation trips were the second 
most frequent trips. From the completed questionnaires it was noted that several 
of these were trips to walk dogs. Work trips were the second most frequent purpose 
for walking on Monday and Tuesday. 

Tables 6 and 7 show trip purpose distributions by age and by sex. The significant 
difference by age group, as expected, is that those 60 years of age or over had a 
smaller proportion of work trips. The older age group had a higher proportion of 
shopping trips than the other age groups. The 18 to 39 age group had the highest pro- 
portion of outdoor recreation trips. The trip purpose distribution by sex shows that 
females made more shopping and personal business trips and that men made more 
work trips. 

Trip production varied little by housing type. For all adults making trips, the 
average number of trips for the four survey days was 3.1 trips per adult. For house- 
holds with walking trips, the average number of trips for the four survey days was 4.1 
trips per household, but 21 percent of the households had no walking trips. For all 
households, the average number of trips per household was 3.3 trips. 

Vehicle trip productions are often related to family size. To test if there was a 
difference in walking trip production by family size a chi-square analysis was done. 

The hypothesis was that number of trips per household was independent of family size. 
The value of chi square was 3.32. The hypothesis could not be rejected at the 0.10 con- 
fidence level. Therefore, it is probable that the number of walking trips is independent 
of family size. 

Respondents, whether or not they walked, were asked to rank those factors that 
discourage them from walking. The following were listed on the questionnaire: un- 
favorable weather, crime, lack of adequate sidewalks, heavy automobile traffic, smog 
or pollution, and other (please specify). According to Table 8, the greatest number of 
respondents ranked crime as the most significant factor discouraging walking. Written 
comments indicated that crime was an especially significant factor at night. Many 
people indicated that they did not walk at all at night because of crime. Unfavorable 
weather was listed as the most important factor by 24 people as compared to 37 indi- 
cating crime; 16 indicated other factors as most significant. These included factors 
such as distance or time, laziness, lighting, health, and heavy shopping bundles. 
Three indicated heavy automobile traffic as the most significant. 

Bicycling 

With the increasing popularity of bicycling among adults, it was decided to assess 
bicycle use and attitudes toward bicycling for short trips. Only five persons indicated 
use of a bicycle in the previous week. Interestingly, these persons all lived in River 
Park. This may indicate that income and occupation have some influence on bicycling- 




Table 1 . Pedestrian trip length by age group. 


Pedestrian 
Trip Length 

(a) 


Age Group, Percentage 


1-500 

501-1,000 

1.001- 1,500 

1.501- 2,000 

2.001- 2,500 

2.501- 3,000 

3.001- 4,000 

4.001- 5,280 
5,281-7,000 

7.001- 8, 500 

8. 501- 10,000 

10.001- 12,500 

Total 


18-39 

40-59 

18.0 

15.9 

18.1 

15.3 

10.1 

13.0 

18.0 

28.4 

5.6 

6.5 

19.2 

3.6 

1.1 

0.7 

2.2 

5.8 

5.5 

2.9 

0.0 

2.9 

0.0 

1 A 

2.2 

3.6 

100.0 

100.0 


60 or Older 


Tibia 2. Contingency table for ch.-square analysis of trip length 

by H» group. 


Figure 2. Pedestrian trip length by age group. 


Number in Age Group 


Pefeatrlan 
Trip Length 
(It) 

1-50 

501-1,000 

1.001- 1,500 
1,501-2,000 

2.001- 3,000 
0»er 3,000 

Total 


18-39 


40-49 


60 or Older 
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Table 3. Pedestrian trip length by sex. 


Figure 3. Pedestrian trip length by sex. 




Pedestrian 

Sex. Percentage f 

Pedestrian 
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Trip Length 

Male 

Female 

Male 

Female 

(a) 

• 1-500 
| Wl-1,000 

U»l-l,500 
1,501-2,000 
£“>1-2,500 
£501-3, 000 
Wl-4,000 

10.7 

14.5 

14.5 

22.1 

6.9 

6.1 

0.8 

18.4 

15.3 

12.9 

26.4 

4.9 

14.7 

0.6 

4.001- 5,280 
5,281-7,000 

7.001- 8, 500 
8,501-10,000 

10.001- 12,500 

Total 

4.6 

8.4 
2.3 

1.5 

7.6 

100.0 

2.5 

3.1 

1.2 
0.0 
0.0 

100.0 



t*m. Pedestrian trip length by trip purpose. 


S*J**trian 
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Trip Purpose, Percentage 
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Work 
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Change 
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HlXX) 
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13.3 

32.1 

54.0 

13.9 

0.0 
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47.4 
36.8 

5.3 

0.0 

10.5 
0.0 

24.4 

41.4 

12.2 

7.3 

7.3 

7.3 

7.7 

11.5 

61.6 
11.5 
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Figure 4. Trip purpose distribution. 
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fable 5. Pedestrian trip 
purpose by day of week. 


Day of Week, Percentage 


All Four 


Purpose 

Saturday 

Sunday 

Monday 

Tuesday 

Days 

Work 

2.3 

0.0 

18.1 

23.5 

11.5 

Personal business 

3.5 

0.0 

7.2 

7.4 

4.9 

Shop 

73.2 

35.2 

36.3 

32.4 

46.1 

Social 

7.0 

11.8 

4.8 

4.4 

6.6 

Outdoor recreation 

11.6 

29.4 

12.0 

10.3 

14.6 

Other 

1.2 

21.6 

9.6 

8.8 

9.0 

Change mode 

1.2 

2.0 

12.0 

13.2 

7.3 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 


Table 6. Pedestrian trip 
purpose by age group. 


Table 7. Pedestrian trip 
purpose by sex. 


Table 8. Rank of factors 
that discourage walking. 


Trip Purpose 

Age Group, Percentage 

18-39 

40-59 

60 or Over 

Work 

12.4 

9.2 

4.3 

Personal business 

5.6 

4.9 

4.3 

Shop 

46.1 

43.6 

63.2 

Social 

7.9 

4.2 

8.7 

Outdoor recreation 

20.2 

12.0 

13.0 

Other 

6.7 

10.6 

6.5 

Change mode 

1.1 

15.5 

0.0 

Total 

100.0 

100.0 

100.0 


Trip Purpose 

Sex, Percentage 

Trip Purpose 

Sex, Percentage 

Male 

Female 

Male 

Female 

Work 

17.4 

6.8 

Outdoor recreation 

15.2 

16.5 

Personal business 

2.2 

7.5 

Other 

9.8 

10.5 

Shop 

38.0 

42.2 

Change mode 

12.0 

7.5 

Social 

5.4 

9.0 

Total 

100.0 

100.0 


Rank 

Unfavorable 

Weather 

Crime 

Lack of 

Adequate 

Sidewalks 

Heavy 

Auto 

Traffic 

Smog or 
Pollution 

Other 

1 

26 

37 

0 

3 

0 

16 

2 

24 

17 

1 

6 

4 

6 

3 

5 

2 

6 

11 

7 

2 

4 

3 

3 

4 

4 

6 

2 

5 

1 

2 

7 

2 

6 

0 

6 

0 

2 

3 

2 

1 
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Table 9. Percentage of persons who walk 
to work by distance. 


Reported Miles 
to Work 

Percent 

Cumulative 

Percent 

/» or less 

70.8 

70.8 

1 

24.0 

94.8 

2 

4.5 

99.3 

3 or more 

0.7 

100.0 

Total 

100.0 



Source: Nationwide Personal Transportation Study. 


Table 10. Percentage of persons in each income group who 
walk to work. 


Household 

Percent 

Household 

Percent 

Income 

Who Walk 

Income 

Who Walk 

($> 

to Work 

($> 

to Work 

Under 3,000 

11.9 

7,500-9,999 

4.5 

3,000-3,999 

12.7 

10,000-14,999 

2.9 

4,000-4,999 

7.0 

15,000 and over 

3.3 

5.000- 5,999 

6.000- 7,499 

5.5 

5.3 

All income groups 

5.0 


Source: Nationwide Personal Transportation Study. 


Table 11. Percentage of persons classified by 
Pupation who walk to work. 


Table 12. Percentage of persons who walk to 
work by age group. 


Percent 
Who Walk 


Occupation Group to Work 


Professional and semiprofessional 2,8 
Managers (farm) 0.0 

Other proprietors 3.3 

“tore and office clerks 5.8 

^•raftsmen of skilled labor 3.5 

Semiskilled 5.5 

Protective services 6.4 

Personal services 9.1 

All occupations 5.0 



Age 

Distribution 
of Those 
Walking Only 

Distribution 
of Working 
Population 

16-19 

12.4 

6.5 

20-24 

10.5 

12.0 

25-29 

7.0 

11.4 

30-34 

6.9 

9.4 

35-39 

8.1 

9.7 

40-49 

20.6 

22.7 

50-59 

18.9 

18.2 

60 and over 

15.6 

10.1 

Total 

100.0 

100.0 


Source: Nationwide Personal Transportation Study. 
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TRAFFIC ENGINEERING FOR PEDESTRIAN SAFETY: 

SOME NEW DATA AND SOLUTIONS 

Monroe B. Snyder, National Highway Traffic Safety Administration, 

U. S. Department of Transportation 

This paper describes involvement patterns for a number of specific types 
of pedestrian accidents. It also describes traffic engineering actions de- 
signed to change the behavior of pedestrians and drivers to make them 
more likely to avoid these specific types of accidents. The patterns and 
solutions are drawn from a study of over 2,100 individual pedestrian acc 

dent cases. 

•A GROWING awareness of the nature and extent of the pedestrian safety problem is 
likely to lead to greater requirements for action by traffic engineers and others to re 
ducepedestrian casualties A few facts illustrate the magnitude and trend of the pedes- 
trian problem- Each year there are about 400,000 pedestrian victims, and more than 
10,000 of them die. Although the number of fatalities had been slowly decreasing un 
the late 1950's, the trend has reversed itself and has increased 36 percent since 1958 
It has been estimated that there will be about 13,000 pedestrian fatalities in I960 With 
improvements in vehicle occupant protection taking place, pedestrians could accou 
for one-third to one-half of highway fatalities by 1980. 

TRAFFIC ENGINEERING AND SOLUTION APPROACHES 

There are three main approaches to reducing pedestrian c^ualties. First, we can 

physically separate the participants and reduce the oppor uni y oi behavior so 

all conflicts cannot be avoided. The second approach is to develop safer behavior so 
that drivers and pedestrians can avoid accidents. Because this is not likely to be 1 
percent effective in the near future, the third approach calls for modifying the impac 
dynamics, primarily through vehicle design, to reduce the severity of the injury. 

This paper is concerned with the second approach. The underlying contention is t a 
traffic engineering can contribute to the development of safe behavior by _ (a) .restric g 
participants' action possibilities; (b) enhancing their capabili y o ac y, 

enhancing their predisposition or tendency to act safely. ,, , . . 

A second underlying contention is that traffic engineering can be most effective when 
it is part of a comprehensive local pedestrian safety program. The particular focus of 
this paper is on some specific solutions supported by new data on pedestrian accidents. 

METHODOLOGY AND DATA BASE 

The methodology and data on which this work is based are reported in detail else- 
where (1). They are only summarized briefly as background for the conclusions. 

DataWe collected on over 2,100 cases of pedestrian accidents as they occurred 
during a 10-month period in 13 major cities in the United States. Data were secured 
by means of interviews with participants and witnesses, on-scene observations an 
police records. The focus was on the sequence of events and behavior leading o 
accident as well as on selected situational factors that might influence those even s. 
Causal conclusions were drawn for each case individually, and cases were grouped into 
types primarily on the basis of similarity of causation. Other data were then tabulated 
for the cases in each type. 
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